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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To reduce an erosion 
produced on an insulation film and also to prevent flaw 
on the surface of insulation film from being developed by 
chemical/ mechanical polishing. 
SOLUTION: On an oxide film 12 deposited on a 
semiconductor substrate 11 t/ a titanium film 14, a 
titanium nitride film 15, and a tungsten film 16 are 
sequentially deposited. The first polishing process is 
performed with polishing agent whose polishing'sqeed is 
faster at the tungsten film 16 than at the titanium^film^ 
14 on the tungsten film 16 and the titanium nitride film 
15, so that the titanium film 14 remains while the 
tungsten film 16 and the titanium nitride film 15 
deposited outside a through hole 13 are removed. Then, 
the second polishing process is performed on the 
titanium film 14 by using a polishing agent whose 
polishing speed on the titanium film 14 is equal to, or 
faster than, that with the oxide film 12 to form a plug 17 
of the tungsten film 16 and also to allow the oxide film 
1 2 to be completely exposed. 
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hi 6©5F^t— m^m^tix^^^ mitmtbx 

(HS'otte) £> KibSlibra^^St^'j^ 

WI»iLt7^St?;ttJ»i»l (04 ©IS 
^) i(D2®OfflS^fflC>r i Mibill 2*J3E^tc 

W*£E*3 0 0 g/cm 2 @K@|gK6 0 r pa, TNI 
*i»Jft-5We^*ffiffl-rS. C©^frT5C*jWS. ^* 
$ - >©ncliS«Jbfc^MicltS § ftfc ^ > 7-y . 
Mb?^>. f ?>R«I (77XVTEOSI) 
©^^IW^MSA v e «. aSSM^CDVFJS^ICMB^K: 
-^tx-^ti 6 6 0 n m/m in, 5 0 0 n m/m i 
n, 8 0nm/miiiSD ! 10ni/min, 3 VmW. 
t) <J V A3ft©W^J©iS^-«:«, -^n^n, 3 0 0 nm 
/m in, 3 5 0 n m/m in, 1 2 0 ri m/m i n 
C/2 5nm/min?*^c. {IU >HTH6©S>. 
{b«£S)^lxr ? * >Mf bj*£ & ofV* 4nItetS*Wlr» 

5<, HU^L-f£ifiI©l/2£T?.. S7c, WS3ff©S 
Sffirt©^!— ttNUtt+ 1 5%£T-S„ g/c, Mif® 
^JtcfcV^T, ?$>«1 4{C*f-rSW^ag3&s/J\St,»?t 
fg©Mtai*tT&ofc £ L/T ^, M i n ©@BFf 
JC*»lr»T:iWfcJR 1 4#Kffil/r*>6 3 O^ngSKtOjBjl 

w»«fr tt o r l> a ^ £ r 4 . 
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[0059] h 3 roth 4* tmwmmwivwzit 
i 2©j^M*>it*:u 3 o&ta©eaw*Ttt, oik 

§^©WSSPJ©*§1^1 OOnmlg^iii^D, 3 
^SIM* y "5A»©ISPJ©i|^9 0 nm^iffi©!!^ 

[0 0 6 0 ] cntcStOT, *nsfe?&J!Stc«sw^ffi 

n©tt3f6Cte^r^*>«l 4WLt^e 1 OS® 

-rawest p HiSFii Ltm wiftr^^. 

^ffiT^i, 4£SWbRl 2 (77XVTE 

O S K) ©¥*&WSSIff A v e Itmz 1 0 0 n m/m i 

Mwr, iiffE©^frfcSTtt*£. c©wg39fc: 
(iu ^©*>t>©i o»n»aaw»ir*. 

VMPSn* 1 0 8flB (fi£*Mr-«3 0 9IRI) t b/c© 
tt, OTJffiXft** 1 0 0 n m/m 1 n t^^tctib, 1 0 

ws*arrfctf>, nffciii 2©*m«cB*xia»^j8* 
[0061] issRtfBiett, ^mM<o—mmm<Dm^ 

i 6 ^ 1 ©IiB$(C 3 «)f 'J ^ A3g 
©W^*«ffiT*Ste"C*S. H5Xtfl8 6teSVi-« 
H3K0^4©«*£jfc«t/T\ Max^iMi 

[0062] £/c, as <» 1 (D-m&mommffiimm 
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mrnxwAjfr) tztmtzt, mm^ox^^^ 

. «©tf6o**J«fnSia, Ma xCD^iM i ncog^f 

[0063] j^t, t?fB© J: 5 ac» 1 ©wtfxaac** 

10 [0 0 6 4] ^ ^mi^mm 1 1 ^Ig^' ? KtCjfBE 

#*T>m 1 6 ©WW*tf 6ou-c^/c»3 TZtctbtc^ 
*>^f>Hl6K:Atr5SFB«F«:, f^>Bl4*s 

Ml 8K»r4iHK«§E3S«**>Ill 4*c»TaWJSa 

u^^>ii 4*c#r*w*#a<a*— £t#T 

[0 0 6 5 ] g/c, *2©f»X«C*Jl»TB:, BKbK 
1 2 ©WJ§2jgCt*hr 4 £ > y ^ 7* >JR 1 6 ©w^is 
©£b*f» 1 ©WSB# J: 0 i>'b2 < % £ tc* £ >Jg 1 4 © 

wmx&tfiwtmi 2<Dw«ajsiHss«±r*sw 

[0 0 6 6 ] gfc, »i©WJ*xa«:*jir»r, S«cc*f 
t/C»b*l 2 3ftWHH-4Ci#*0, mmLtcwum 

w**^-*-*©^ KfbRi 2ic3*rswsB#fai«a 
^2 ©waixSRite^rit, IgfHiiT«^> y 

- y a ^7kM{b^ y ^ Amzst*wmffl*&m u r 

l^/c^, »l©WBXg(c*?l>TK{bKl 2 ©affile 

40 0 s 1 x% gr 2 ©w*xa«:*5 1 i r is 

[0 0 6 7 ] ^/c, »2©W«Xa(CfcliT, WS^T 

<br >^e^ 9 A-^*®{b^7 y 0 a« *#t^wsw*ffii» 

fflfcf^>115, ^*>J»14RCfl8<bffltl 

2»aaBWf©wiBa[* , t?w«3n«*J, ^>^x> 
^ 1 7 ©±ap«K{bR 1 2 ©^a^e>^ffl-r So c 
50 m&&t®mmfc<Dmp&mft$nz. se*©w^ 
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atc*jtir« % 9 i 7 <D±^mitm i 2<Dmw& 

SW^iIS<bM{bJ^l 2(C#TSWJgil££<D^<D^fc: 

SWSiSKto^fc J: or feH3R-c* S„ 
[0 0 6 8 ] $ 5tC x ^2 ©wexgtcfci^r, wee 

?iUTS/'J^ , J'5A*ft*, p HSISIffJi LT* 10 

[0 0 6 9 ] J£TF\ HfE©jaW»c»LtJ: 5 L/ 
. [0-0 7 0 ] lit l©W«XBlcffl^5?BBWtt, 

T&WmjU&WtM 1 2 &c*J-r SWJS£S£ 5 20 

[ a o 7 i ] c a><t 5 «cr si . 1 1 oc*f-r 

SM£^£>^*^>Jgtl 6©ffi»^#< 

Ml 8*qiMPr&«cfcm>6rK<Uil 2*W5«KMc 

k«< tntowfta* «#«r s & ^ . 30 
[0 0 7 2 ] n2iamMJMicm^&wm?itt i^t, ^ 

4 K»r&WWM6WK^bil 1 2CC*fT5W^ 
#X7^m 1 6 SfflfiBfiStt. M{bJ^ 1 2 ItttT 

[0 0 7 3.] coct^tcrsi, *i©wex«**»T 

LfcB*ftT ^>^f>116 UTfc, lit 2 

tcii^nSo - 40 

[0 0 7 4]^oife, ^>^f>Il BfcStTSW 

•Si, SKbM 1 2 CD ±«a*BPT 43»«tt*55£K:l»5£'r 
S ^ < IHbJK 1 2# 5 ^fcbL r * 8 fcfrtc 5 WSK: J: o 

>^miri,i^iBn^*5e Sf^r, Mib^i2tf: 

HfteteWSKffcJBIl 2{cStfT5»^f>ll 6(DW 
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(DO. 5 (SKlriO 3 {g«TT^^ C ch 
[0 0 7 5 ]^ II ©W*X«K:4*l>TH:, BKUR 1 

J»2©W*fn3B«:ffit»*W«W#, 
$ ft S £ -Cfr ft 5 S, 

[0 0 7 6 ] £tc, m%z<D9mifmicte^x\^ TIO 
i 7(c«ArE»*^fi6-rs»^K:feTOiB<DW**ffia 

®ffi"C^S e RJbBtl 2«:iaS«:»J5R-r4*»^CCtt, & 

>^3B»3&s^rs5Bft^*?), ?g^caraa«:j:or, 
cflt3iitt©fiT*-3i*iecurui 5^**4*, .* 

[0 0 7 7 ] HulB©|gffi^S8«:tel^r«. 

[0 0 7 8 ] Sfc. «rE<DSHtJK«CCtol»rtt, 

^Ktm, Cft6©i£K1tf*4(&^£u Cft6<D£«*m- 

ft, Cft6OS^<fc0tt4*«Bl*#JIXf«tlB'Cfla- 
buoS bfcgr 1 ©W*X«R0*W 2 ®5fglgrffl^/c?f 

S^S^S>So 

[0 0 7 9 ] i/t, «TE<Diai0l51IKctolr»rtt, TH© 

cfc 0 ft* JJI©WMK:#TSWSW*J: t) «>/hS^fc 
SlrieiOWafXB^rJRT-rSCittSar**^ w 
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[0 08 0] ^H, T1©©11*5?$>IT*5 

fe. wM&Lm>®t$ucMm-r z * $ ^ttfommtt* < 

< -r s*a*fiMB-r Sjiw*** 4. io 

[0 08 1 )11 (D-fi&t l/tli, *^;> ^B$(C*j|,j 

Kfl?:S<-r5CiK:J;i5, BSPF , 3©ffliM?£>Iil©II 
<«Ci4< !H3|5JiW©«^© 5=- * >M©M 
JS£;*S<-r-S tnit, gaSPf^©^ 

&^£>js#w<*»T£irr#itt#&£©T\ maims 

^■9 3fffi«:J:»)lt8l"BIfigtt*«Br*n«3 ; '*> 

MW^fe©-Cfc«fcC»„ 20 
[0 08 2] |?2©/ji£<i L-C». BflSfr&W L&t-M&IS 

>KRqWftfllK:*J- L r x 9 3=- > V*m.t h <ot s . 

[0 08 3] 

«fc*£. a«tc5tr6»nBE^X«lhH©*mjg©Jg)S(C 
tf^*#*oti Jgl ©WBXgKfct^-Ttt. SgfcH 
L/fcT»©»««K:jferr4W*iSlS*«< tc*— » 40 

«i?r-5_hJl©*SJS3&i3S^K:P^*Sn5©f, jji 
ttSfH©WJP*«£*:*<CTS3ti-r. 

4*«KO^H-IlW<D«6o**y>tt»,>iftK: % SI2© 
BfBil«:fctr>rK, 77^i2^{jmi©WBBfat- 50 
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xn-y a>##g£bll< , SKSF*9^M-oT^#M© . 
[0 0 84] fl^T. #»EK«4£«>i&*i3KCW&J& 

Ki^»@l©By?©«6o*^/hs <-rsc i*5r-#4© 

[0085] *mmcmzm&&&ffit&mti8Jjmci6 
©aiWK*tTsw»a£S© 3 #© 1 «T-r$.4 mmm 

mvmmm&wmvmm* m> -m* $ ->tfji © 

Kin-y 3 ^^4?^ci%<, JtJl©^SMR 

«•». 

[0 0 8 6 ] 3(c«S8«:«saia>ii*E*©»fie?ffi«:fe 
*JJJl©*«HlK*t-r SWlSig© 2 #© 1 £ 

[0 0 8 7 ] *^{c«5aa^ii*E»©^jjE^ffi«:*j 

±m commmz & c t w * 4 „ 

[0 0 8 8 ] *^li(c{^5afeii*HE«S©^fi£^^(C*s 
U-C, »2 0WfigW«J. X)l©^SM(e:M-r4W^I^ 

Mmmmtcttt z>wmmm.v> 3 fs«T-c* 4 j; 5 ftwe 
^lt4>, nnaiF > 3^*s$n-rt-^±Ji©s:^Mi'C>PtT 

4W^*ji^Mr^^©-C. KiIxa-ya>?5iSt 

[0 0 8 9 ] *»WtC«*a«)ji*S»©JBfife&*6JC*5 
^r, SlClgiaKte^t, X@©^SM*5[H]gi5© 

[0 09 0] *l%BJK:^4a&iA^Be^©^^iS*5, 



OLD 

IS 

*ma*a;tst-rs ct*ffi±Tz>'<< ^rsommm^mm 

u-c *> . TlCiflASSffi 0 fcB#*T fl 1 ©w«xg 

[0 0 9 1 ] £©*§-£■. Jd2©WS(¥iJ#. *P B 1S©iSS 
jRtcJt* -5 WfiBfiS#TJI©*««K:*W* SW^iIft<fc 
9fc*#t»«k5ttOTlffi^8«Jfc**U'Tt»S£. 1*1 
©W£xllKfei»T&J?©tf6o###s£LT&, Si 2 
©Xg«:*s^-ri^©«e.o#?:ffi^-r-5c<fc*sf# io 
So 

[0 0 9 2] S/e, f?iB©*§-£\ m 1 ©P^XgtcfeU 

ns s-ew^^?f & 5 m2<Dwm&w*pr$m<Dmn 
m>m& v -came a 6 o * c s mm * mim-c & 

So 

[0 0 9 3 ] *«W(c«-iaftii*i3«©»fiJtfrffiK:*j 
U>T. TB©J»mK^5F-^>Jir$>5i-^{C±B©^S 

UT7A 5 ^^t? ifttcBMlJii l/TBWfcltt3') 

fffi*V>A4*tfi, mi©wexg^*ji»T, Til 

©aimajcsfr * wmm&w±.m<mnmcm- swig 

So 

[0 0 9 4] ^BJtC^i.g&iA^ie^^JjSttT^K*? 
jR»^3f>JBtC*9-. #2©WSFX«K:fetfSfll2©W 

M©iW*atfc#r«WSi^£#Kl3KistA»J: 5 
[0®©fS*&S&HJ] 

[an ( a ) ~ c c ) \t^Hmo-ms&f&K%^m 
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[12] K{fcBtK»-r-5WSiajSi*«Bl{c»r*Wfi. 
ISiasfW^ (fifcfcW fC*$WS^SBI©K/P<i: 

vffiBsn i ©kh^^ts-c* s o 

[0 3] «»tt3fi©WfiSW*ffl»r»'CK{ljj|*J^KilHi 
■TS*-rWB*tTtt5tB^ tcfeWsaHKffll© 

[04] 3 r>3g^* 'J ^ ^©w^j^ffl^r^fbljl** 

[0 5] SIBffllcSOWeWliflHr^-C**?!©— SS»«© 
M^£SVr0T'£>S o 

[0 6] 3 9Am©W^J£flH>-C2£S69i© 

g^ra t ommzmT m-c * s „ 

[0 7 ] 1MB— JSteJKSoKC^safeii^lB^©^^^ 

[08] ( a ) RU ( b ) l*Se*©tt8&ii*Ba»©?^J(S 
[0 9 i] Se*©a&jA*lBioS©Jf$^-ffiK*J^T. 3>> 
{tt£«©(4«iMft«©flWi©H«*5*-J*1*tiHtr* 

So 

[010] fie*©a8&ii*i3^©^fis^kfc*si,»-c. fit 

fitg iSt-ftM©)^ t ©M^'&^-r^ttS-C* S o 

[flF^©ltt9n 
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(12) 



sf# P§ ¥ 1 0 -2 1 4 8 3 4 



im i ) 



[12] 




(b) 



16 15 14 











Vv 




1^ 


/////// 


/ 



— 12 



800 
600 

m 200 

a 0 

-200 
-400 





i_. . 




\\ ^Min 












i i i 







50 100 150 200 250 300 
WS8£ffi(sec) 



13 



(c) 



17 15 14 




-12 
-11 



13 




(13) 



1 0-2 1 48 34 



g 

3 





£1£>$F&B$ 




800 




i ! . 


600 




M 

h<MintO©^f *5 <5 




400 




; i 
! i 


W XT* 


2O0 




! i 
i i 

i ! 












0 

-200 




i i 

,i i i 





50 100 150 200 
&m&HR (sec) 



250 300 



IS 





CH6] 






S X 




800 




600 






400 


- Vv i i i 
\\ i j i 




200 












. 0 
-200 


. 1 1 L ! i— * 





50 100 150 200 250 



300 



LI 00 
1050 
1 1000 

5 

H 950 

§ 900 
850 
800 



[H7 3 



f 1 



j&i©sf*:ijB(t«#) 

pHfBg^:NH40H 



2 4 



CH9] 



(a) 



[H8 3 



7" 




(b) 



7 5 4 

V 



Z .2 ~2 / Z Z Z_^~i 



1100 

1050 

1 1000 
5 

^ 950 
§ 900 
850 
800 



1 1 





































2 4 



(14) 



WmW- 1 0-2 1 4834 



[010] 



1100 
1050 
1 1000 
IS 950 

i 





6 1 












^ — - 












r 
















1 



0 2 4 6 



1 0-2 1 48 3 4 



i&wm<i ) mw&m 1 1 =&© 2 omm^ ± zmjEomm* 
c s$nix# 1 m 1 m^m 2 e# 

[JBfTB] ¥&134?6£29B (260 1. 6. 2 9) 



[5:ig#-^} #I3¥ 1 0-2 1 4834 

[£JSB] T«10¥8flllB (1 99 8. 8. 1 1 ) 

10-2149 
[tti«##] <£HPP9- 1 3 7 7 7 

H01L 21/3205 

21/28 301 
21/304 321 



[FI3 

H01L 21/88 . K ! 

21/28 301 R 
21/304 321 P 
321 M 

[ffitUB] ¥J&1 2^M7H (2 0 0 0. 6. 7) 
IE 1 ]' 

:wjE*tmmm%] n>mi 
«rETH©awM»D±«:*j «■ s«rfBBae»*stf««K: 



JUUtr* SIS 2 ©weateJB^r . WIBT»©**Ktt* 

tgiacagp©^ * eh » r ss^tc $ n s — #t?ta&i§ 



THIS PAGE BLANK (uspto) 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 
ft IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
j& FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

ft COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents mil not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



THIS PAGE BLANK (uspto) 



